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Abstract

• A new approach to the control of
switching voltage regulators using a
switching-based clustering algorithm.
• Also
implemented
a
fuzzy-logic
controller, proportional integral derivative
controller, and a neural network based
controller.
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Methods and Research Design
Switching Based Clustering

• The algorithm groups the output voltage into three clusters • A new reference voltage signal was implemented.
based on similarity
• The purpose was to determine if the system is able
• Based on the clustering coefficients and indices, the
to learn from the previous pulsed input and
switching frequencies of the PWM were adjusted.
decrease the fall time to the desired output voltage.

Introduction

• A buck converter takes an input voltage, and
outputs a lower voltage.
• Applications include the power supplies of
laptops and mobile phones as well as the
power type and level conversion from solar
panels.
• A comparison of the different controllers and
a new, unsupervised machine learning
controller which uses a switching-based
clustering algorithm is presented

Figure 3: A model of the conventional controller with fuzzy logic control
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Results

• A comparison of load voltages and • A comparison of load voltages and
currents of the original, PID, fuzzy
currents of the converter with the
logic, and switching-based clustering
PID, fuzzy logic controller and
converter are shown in Figure 4.
switching-based clustering for the
pulsed reference is shown in Figure
5.

Table 1: Summary of Best
Controllers for Initial Test

Figure 1: Application Areas of Buck Converters

• A conventional buck converter system
consists of:
• Two switches
• A MOSFET
• A diode
• Resistor-inductor-capacitor elements

Figure 4: A comparison of the load
currents and load voltages
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Figure 5: A comparison of the load
currents and load voltages

Conclusion

• The new switching-based clustering algorithm provided a
stable voltage output more efficiently than competing
methods.
• The proposed method could improve the performance of
the system by 2.7% in terms of its settling time and by
0.6% in terms of the overshoot
• Future work could address implementing the controller for
higher voltage and multi-level converter systems.
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Figure 2: A pulsed reference voltage signal
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Table 2: Summary of Best
Controllers for Second Test
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